The food habits of juvenile sage grouse (Centrocercus urophasianus) were studied in central Montana during the summers' of 1966 and 1968. The vegetation was analyzed at all feeding sites where birds were collected= A measure of preference was established for each plant by correlating the percent volume found in the crops with the percent canopy coverage found at the feeding sites. For the two years combined, forbs averaged 75 percent of the diet of 127 juveniles through 12 weeks of age. Use of forbs was greater in 1968, apparently due to the above average precipitation and the resulting greater forb cover. The flower buds and leaves of common dandelion (Taraxacum officinale) and common salsify (Tragapo-gon dubius) were the most highly preferred and utilized forbs, comprising 25 and 15 percent of the diets, respectively= Other forbs commonly utilized by various ages of juveniles were prairie pepperweed (Lepidium densiflorum), prickly lettuce (Lactuca serriola), alfalfa (Medicago sativa), curlcup gumweed (Grindelia squarrosa), and fringed sagewort (Artemisia frigida). Big sagebrush (Artemisia tridentata) received little use until the birds were 11 weeks old. Insect use declined steadily from a high of 60 percent of the diet in one-week chicks to 5 percent in 12-week-old juveniles. The vegetational and topographical characteristics of brood sites found along two observation routes were recorded during each week of the study. After the first few weeks of age, observed brood locations were less frequent on the sagebrush-grass land benches and more frequent on lower areas until by September, the majority of broods were located on bottomlands. Sagebrush heights of 6 to 18 inches were the most prevalent heights at brood sites during their morning and evening activity periods. Important components of juvenile sage grouse habitat in this area appears to be an abundance and diversity of forbs and scattered (1-5 percent) or common (5-20 percent) densities of sagebrush. 
ABSTRACT
The food habits of juvenile sage grouse (Centrocereus Txrophasianus)
were studied in central Montana during the summers' of 1966 and 1968= The vegetation was analyzed at all feeding sites where birds were collected= A measure of preference was established for each plant by correlating the percent volume found in the crops with the percent canopy coverage found at the feeding sites" For the two years combined, forbs averaged 75 percent of the diet of 127 juveniles through 12 weeks of age. Use of forbs was greater in 1968, apparently due to the above average precipi tation and the resulting greater forb cover. The flower buds and leaves of common dandelion (Taraxacum officinale) and common salsify (Tragapogon dlibius) were the most highly preferred and utilized forbs, compris ing 25 and 15 percent of the diets, respectively=
Other forbs commonly utilized by various ages of juveniles were prairie pepperweed (Lepidivm densif lorum), prickly lettuce (Lactucg serriola), alfalfa (Medicago sativa), curlcup gumweed (Grindelia squarrosa), and fringed sagewort (Artemisia frigida) < > Big sagebrush (Artemisia tridentata) received little use until the birds were 11 weeks old. Insect use declined steadily from a high of 60 percent of the diet in one-week chicks to 5 percent .in 12-week-old juveniles. The vegetational and topographical characteristics of brood sites •'found along two observation routes were recorded during each week of the study. After the first few weeks of age, observed brood locations were less frequent on the sagebrushgrassland benches and more frequent on lower areas until by September, the majority of broods were located on bottomlands. Sagebrush heights of 6 to 18 inches were the most prevalent heights at brood sites dur ing their morning and evening activity periods.
Important components of juvenile sage grouse habitat in this area appears to be an abundance and diversity of forbs and scattered (1-5 percent) or common (5-20 percent) densities of sagebrush.
INTRODUCTION
Range management practices in many areas of the west have shown an increasing trend toward removal or manipulation of stands of sagebrush.
In light of the potential effect this trend may have on certain game species, the Montana Fish and Game Department and the United States Bu reau of Land Management initiated in 1965 a study to determine the ecological effects of this manipulation.
As part of this project, my study was conducted during the summers of 1966 and 1968 to determine the food habits of juvenile sage grouse
(,Centvooerous uroptiasianus) .
Past studies of food habits have indicated a heavy use of forbs and varying amounts of animal matter by adult sage grouse during the summer months, as opposed to almost total dependence upon sagebrush during the late fall, winter, and early spring (Patterson 1952; Batterson and Morse 1948; Griner 1939; and Rasmussen and Griner 1938) . It has also been shown that juvenile sage grouse rely heavily upon forbs and animal matter during the first few months of their lives (Klebenow and Gray 1967; Pat terson 1952; Griner 1939; and Rasmussen and Griner 1938) . My study placed emphasis on plant food items with respect to availability of these items,
DESCRIPTION OF THE A R E A
The study area is located in central Montana near the town of Winnett. This region was described by Gieseker (1938) 
METHODS
Initially, all portions of the study area were searched by ve hicle fol sage grouse broods during the morning and afternoon activity periods. Morning searches were later abandoned after it was discov ered that crop contents were minimal from birds collected at this time.
Collections made from about an hour before sundown until dark provided more adequate crop volumes.
Most collections were made with either a .22 caliber rifle or a .410 shotgun. Chicks less than two weeks old were easily caught b y .
hand.
Each collection was made in essentially the same manner. After a brood was discovered, the birds while feeding were carefully ob served with the aid of a 15-60% variable spotting scope and/or a 7 x 35 binocular. Observations were made for approximately 30 minutes at a sufficient.distance to prevent disturbance. At the end of this period, I collected one of the chicks, marked the feeding area with stakes for later vegetational analysis and briefly described the vegetational and physical characteristics of the site.
The age of each collected bird was determined by measurements of certain external features: tail length, foot length, leg length, .and the stage of molt found on the primary wing feathers (Eng 1955; Pyrah 1963 ). Sex was determined by internal examination. One wing was saved from each bird for reference. Both.the crop and gizzard were marked and preserved in 10 percent formalin.
Crop and gizzard analyses were conducted after the field season.
Normally only the crop was considered since the items found in it To prevent bias caused by the length of the routes, they were driven in alternate directions every other week.
When a brood was observed the birds were flushed, counted, and the spot where the hen was first seen was marked with a stake. Nota tion was then made of the characteristic features of the surrounding area in the same manner as described for chick collection sites.
After a route was finished, vegetation analysis-was conducted at each brood site. The methods employed were basically similar to those used at the collection sites, but modified to suit conditions. In 1966 an 11.7-foot chain was used as the radius with the hen location as the center. Measurements were made by placing the chain on radii to cardinal points and recording the shrub intercept along the chain. The number, average height, and average diameter of the shrubs found within the circle formed by ,the chain were determined.
In 1968, a larger sample was obtained by measuring shrub intercept, height, and density along two perpendicular 50-foot tapes.
RESULTS

FOOD HABITS
Crop Content Analysis
During the two summers of the study, I analyzed the crop contents from 151 juvenile and 32 adult.sage grouse. The juveniles were separated into weekly age classes, and,the source and age distribution of 127 birds through 1 2 -weeks is presented in Table I . The frequency and volume of food items found in these birds are presented by two-week age divisions in Table II . 2/ fr/vo -percent frequency/percent volume. 3/ Percent volume of plant matter obtained by the combined measurement of those species found in trace quantities (less than I cc.).
4/ As 3/.
I H 0 1 -11-Although grouse older than 12 weeks were collected, the primary in terest of this study centers around the food habits of juveniles and this age was decided upon as a suitable breaking point. Rasmussen and Griner (1938) found the food habits of: juveniles to parallel those of adults after three months of age. The results of the food analysis of adults and juveniles 13 weeks and older are presented in the Appendix, Table III .
Considering all birds through 12 weeks of age, the average diet during the two summers consisted of 76 percent vegetable and 24 percent animal matter (Table II) .
The two most important plant items in the diet throughout the two summers were common dandelion and common salsify (Tragopogon dubius). A marked contrast was observed in the diet between the two years (Table IV) , a contrast which is masked in the combined data presented in Table II 
Food Item Preference
In a food habits study, the availability of an item and its ob served use by the animal are two of the more important factors to be considered. The vegetative composition of 81 grouse collection sites is presented in the Appendix, Table V . In Table VI , the percent volume of each plant food item found in the crops is correlated with the per cent canopy coverage of each item in the feeding area.
To establish a relationship between these two factors, the percent canopy coverage of a particular plant was divided into the percent vol ume which that plant composed in the crop. The quotient was used as a preference index number, the larger the index number for a given food -17-item, the greater the1 preference. For example, in the first age divi sion, dandelion was the most sought after plant, recording the largest index number (40.0).
The five most preferred plants utilized by each two-week age divi sion of chicks are placed in Table VII . They are numbered from five through one in descending order of their importance. An indication of the preference for major plant species during the entire summer was ob tained by adding together each preference number a species received in every age class.
Differences in physical structure between plant species will lend a certain degree of error to these data. For example, leaves were the most common part of dandelion found in the crops although flower, buds were readily taken at the few sites where they occurred. Flower buds were the main parts taken from salsify. It would take many dandelion leaves from several plants to equal the volume displaced by one or two salsify flower buds from one plant. This could tend to give salsify a higher preference rating than dandelion at certain sites, even if a chick spent equal or more time eating dandelion leaves. . However, since it is the contention of this study to give the availability and abun dance factor of each plant species as much consideration as possible in the selection of food items by juvenile sage grouse, the method used was selected as being the most adequate. The results of these preference ratings are somewhat similar to those obtained when crop contents only were considered.
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I/ The number assigned to each species, in descending order of importance, indicates its status as a preferred plant food item.
2j (T) -Total number of preference points for each species.
3/ Khva tTitobata has the second highest index number in the seventhrough eight-week division, but was not considered as it only occurred in the crop of one bird.
BROOD DISTRIBUTION
To supplement the food habits study, data were gathered relative to the spring and summer distribution of sage grouse broods.with respect to vegetative types along two observation routes. These data were separated The different degrees of shrub density found at brood locations along observation routes are presented in Table 1X« Sagebrush densi ties of 5 to 20 percent were most commonly used during both summers. Il/ Determined from visual observation in the immediate area of each feeding site.
Percent Benchland Occurrance
Individual Brood Sites
Ninety-one Daubenmire transects were run at brood locations along the observation routes during both summers. The vegetative measure ments gathered at each of those sites have been combined for each month and compared between years in the Appendix, Table X, The combined canopy coverage of forbs for both summers averaged 33 percent. The 39 percent coverage in 1968 was considerably higher In 1966, this plant provided a cover of 8 and 3 percent for July and August respectively, while in 1968 it composed 22 percent of the cover for each of these months"
The crown coverage of sagebrush occurring on brood sites is re corded in Table XI . The combined data for the two years show an average sagebrush cover of 6 percent from June through August, increasing to an average of 12 percent during September. I/ No vegetational analyses were conducted during June, 1968.
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The average heights of the sagebrush stands found at brood sites in 1966, increased from an average of 16 inches in June to 20 inches in September.
In 1968, more meaningful data were obtained by placing shrubs into height classes (Table XII) . Sagebrush heights of 6 to 12 and 12 to 18 inches were the dominant height classes at brood sites each month.
In Montana, Martin (1965) found big sagebrush plant heights ranging from 9 to 15 inches at locations of young broods. 
DISCUSSION
The data leave little question as to the importance, o f .forbs in the summer diets of-juvenile sage grouse.■ The availability of, and seeming preference for parts of certain forbs, played an important role in the seasonal use of these plants as well as the distribution of the birds.
The higher utilization of dandelion in 1968, as compared to 1966, was apparently due to above normal precipitation, which resulted in. Although a few leaves of this, plant were taken earlier, the flower buds became available near the end of July and were heavily utilized by August, Although this plant began to desiccate in certain areas and become less available by the first of September, it still con stituted an important item in the diet of birds 11 through 12 weeks of age.
Availability did not appear to be the most important factor gov erning the utilization of fringed sagewort. ■ Although this species w a s ■commonly found at nearly every feeding site and/or brood location -25-during each month of the study, it did not appear in the .crops until the fourth week class, where it was present only as a trace. Thereafter each successive week class of juveniles utilized increasingly larger amounts of fringed sagewort leaves until the 11-and 12-week division.
The juveniles' increased use and apparent preference for fringed sagewort with the advance of summer, may be related to their future diet.
Since fringed sagewort is a close relative of big sagebrush, it con ceivably might be used as a transitional food item between the summer diet consisting of forbs and the winter diet of big sagebrush.
Contrary to previous studies (Rasmussen and Griner 1938 Although some use of alfalfa was noted by five-and six-week chicks feeding in borrow pits or other disturbed areas, this plant was not utilized to any extent until later in the summer when many of the birds began feeding in hay meadows. Even then, alfalfa never became more than the third most preferred plant food item or com prised more than 3 percent of the volume in any given age division.
When I observed and collected juveniles feeding in alfalfa fields, -26-dandelion and salsify were quite frequently the major items in the crop.
Thus, it would appear that in most instances sage grouse are attracted to hay meadows by the lush vegetational aspect, and not specifically to alfalfa as a food item.
Grass occurred in nearly every age class, but never constituted more than a trace of the volume in any bird. It is believed that most of this use occurred incidentally while feeding on other species. 
